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morphology
morphometrics
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Immature stages



Genitalic morphology

Genitalic morphology: very important character set in
Lepidoptera taxonomy.

- genitalia structurally complex (so lots of
- little within-species variation
- high between-species variation
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Figs. 26-31. Scbinia spp, Male genitabia.
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Morphology

Genitalia usually most important

structural character, but others:

- Antennal morphology
- Immature stages
- Secondary sex structures

Biological (eg. flight time, behavi
host plant use, etc.)
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Morphometrics

Morphology cannot always discriminate sibling species (i.e.
overlap of characters between species, highly simplifi
genitalia, etc):

How to deal with species complexes?

- Quantify multiple character s
comparison — morphom



Morphometrics

eg. spruce budworm complex: digital analysis of

colour components of wing patterns
Lumley & Sperling 2010 Syst. Ent.




What else is in the taxonomist’s tool kit?

-morphology (adult & immatures)
- biology
- morphometrics

- molecular analysis: DNA



Why DNA?

- character set independent of other
character sets — more types of data give a
better picture of evolutionary history

Base pairs [

Adenine  Thymine

- DNA reflects molecular evolution (genes)
of organsism, and if gene tree
approximates species tree, very powerful
tool

— )

Guanine Cytosine

Sugar phosphate
backbone

- DNA ‘barcode’: ~650 base-pairs from the
cytochrome oxidase i gene of

mitochondrial DNA — so far the ‘ultim
identifier of species



DNA sequence data summarized and visualized using branching
diagrams (trees), where horizontal lines reflect sum of differences
in base-pairs between any two taxa:

eg. Sp. X: ﬁng gdTTTC XY
Sp. Y:JACAGCTTTC o X

Sp. Z:[TGAGITTTC

Differences between:

XvsY:1

XvsZ:3 -

YvsZ: 4

* vertical li



Distance matrix Tree




Symmerista barcodes
(Notodontidae)

scale bar = 1% difference
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Symnesleta canicostal [T]INCCISZidICanacds. . Ontazio

Synnerista canicostal[8] N Canada.Ontario

[Synnecista canicostal [9) INCCLIS2I0ICanada.Ontacio

Symnerista canicostal[10)|NOC15212|Canada.New Brunowick

ted States,¥orth Carolina

Symnerista albifrons| [12] %X 0g2|United States.Caorgia

Symmerista albifron=z| (13} Iw 207|United States,.Georgia

Synnerlsts albifrons| [14]INOCIS209|United Statas.Georgla

[—E*mmr'.a-.a leucitys| [15]IHLC-176481United States.North Carolina

I‘—r.ym.--: iata leucitys| [16]INOC1S
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Interpreting distance phylograms
(Neighbour-Joining trees)

How much mtDNA divergence (difference) is significant?

- initial ‘rule’ that greater than 2% indicates sep
species; should be considered an average
exceptions!)

- separate species should have non-
haplotype clusters (haplotype =
sequence)

- broad geographic coverage i
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Barcodes in taxonomy:
e.g. Symmerista
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Barcodes
— greatest utility in taxonomically difficult (morphologically similar) groups

Acronicta haesitata|[86]|05-NCCC-246{United States.Xorth Carclina

eg. Acronicta incr

Acronicta haesitata|[87]1105-TN-00478|Unized States.Tennessee
Acronicta haesitatal|[88]|05-TN-00222|United

Acronicta haesitata|[83]|05-NCCC-245|United
Acronicta haesitata| [90]|D=002235|Canada. Que

E (haesitata)

2cronicta haesitata|[%1]|DNAR-ATBI-2872|Unit
.cronicta haesitata|[%2]|DNA-ATBI-2871|Unit
2cronicta haesitata[93]|DNA-ATBEI-2873|Unit
2cronicta haesitata[94]|05-TK-00314|United
icronicta haesitata|[95]|05-IR-00475|United
2cronicta haesitata|[96]|05-IN-00476|United
[Acronicta haesitata|[97]|05-IN-00477|United

2cronicta haesitata|[98]|05-TN-00479|United

2cronicta haesitata|[9%]|05-TN-00480|United

Acronicta haesitata|[100]|CNCNoectuoidead6sl

F (albarufa)

2cronicta haesitata|[101]|DHO10650|Canada.Q
\\\\ Acronicta albarufa|[102]I80C14532|Un
EA Zcronicta albarufal[103]|X0CL4534|Ca
Acronicta albarufal[104]|¥0C15058 |Unif
—Acronicta haesitatal [105]|DNA-ATBI-2874|CUn
Acronicta modica|[106]|04E3L002294|United
{Zcronicta modical[107]|0453L002314|United
Acronicta modica|[108])04HBL002315|United S

Acronicta modica|[10%] |DNA-ATRI-0522|United

Acronicta modica|[110]104HBL0022%3|United St
2cronicta medical[111]|05-TR-00355|Cnited St
2Acronicta modica|[112]|04H8L002313 |United S

Acronicta modica|[113]|045BL002316|United

G (modica)

Acronicta modica|[114] |DNA-ATBI-2412|Unitec :
X o - AR R P modica
Acronicta modica|[115]|0483L002312|United ¢

Acronicta modical[116]|DNA-ATEI-052110nitec Comparison of Acronicta increta grp, southeastern Ontario



Integrative taxonomy

synthesis of all taxonomically relevant data:

wing pattern variation, larval biology, host plants,
phenology, distribution, molecular variation

Acronicta ovata

Consistent Franclemont's concept of ovara (fig's m Rings et al
1992): barcodes from TN, NC, MI. KY. ON.

Most similar to some forms of increta, and particularly exilis,
which Jooks like a diminutive version of ovara, Mo S
Distinguishable by contrasting pale FW basal patch. brown 7 “

scales mn reniform. and overall less blotchy, smoother FW

pattern compared to (nereta, Relatively little geographic and 9,7\ )
local variation. ' X

Foodplants: Waguner (2005) has 1t from beech, chestaut and

oak: northem range limits are S of the northem extent of red r\ .’ ? ’-” o €
Acronicts mcherm 7 KY "8 oak and beech, and in southern ON ovara occurs in < Py Nl
st association with white oak. but not red oak, bur oak. or o e .l
Nt e ol s a3 - s -1
o e bl e T beech. -

Tuinews by S sunbar &
Ppterype § 73T

Examined specimens from southern ON and QC 10 MO, NC LSGAAT, @ O san
and NJ. Forbes also mndicates TX. CO, NS (but Fesrguson '
does not list it from NS) and MB.



# of new species names
(N. American Noctuoidea)

Resurgence In taxonomy?

Species descriptions by decade
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